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We, Monsanto Company, a Corporation' 
organised and existing iinaer the Laws of 
the State of Delaware, United States of 
America, of 800 North Lindbergh Boulevard, 

5 St. Louis, ivlissouri, 63166, United States 
of America, dO' hereby declare the invention 
for which we pray that a Patent may be 
granted to us, and the method by which 
it is to be perfonned, to be particularly 

10 described in and by the following state- 



ment:— 

The present invcnuon relates generally ^to 
a new and useful method and appamus ior 
forming a plastics parison which, may be 
•-15 expanded- to f onn a xontainer '%ana -/^Tinore 
particularly to a method and'^-apparatus-^.for 
^..^^..^^jr-.fr ;a '^arisen which is' used ?n pro-v 
• •" ducing' receptacieE ' hsTing'-eishanc^ 

and greater strength. 
20 Plastics container manufacturers-iaTc making 
increasingly greater inroads into fields nor- 
mally occupied by ^the glass and paper in- 
dustries as more economical and more 
eflicient techniques become available in 
25 fabricating containers from this material. 
Container manufacturers are, however, con- 
stantly sniving to produce a receptacle 
which will have enhanced sales appeal. Con- 
tainers of this nature, however, generally 
30 acquire sales appeal only at »the sacrifice of 
some other desirable property or attribute, 
-such as economical fabricating techniques. 
It has now been discovered that a con- 
tainer having increased strength and enhanced 
35 aesthetic appeal can be manufactured with- 
out the necessity of resortmg to more ex- 
pensive techniques and with only nominal 
modifications of existing equipment. 

It is therefore an object of this invention 
40 to provide a method and apparatus for 
forming a receptacle or the like, possessing 
an unusual rib-like optical effect. 

It as a further objea of Uiis invention 



to provide a method and apparatus for 
strengthening the walls of a container through 
the use of a series of circamferentially spaced 
ribs positioned along the \valls of the re- 
ceptacle, r , . • 

It is a further object of this mvention 
to provide a receptacle having ..enhanced 
sales appeal resulting from a visual effea 
caused by a varying wall thickness pattern 
in the receptacle. 

These and other objeas wtII become 
anr^arent from the following description 
when reaci in vv/wj^^iCIaw-*.! w*^ ^^-^s.-— 
ing drawings. . . ^ 

In describing the overall mvenuon, rcicr- 
ence will b-e '^m.ade to preferred embcdi- 
...ments of the apparatus illustrated m the 
...Acccjnpanvins drawings, in vvhich: 

Figure 1 is a sectional, elevanonal show- 
ing of a preferred embodiment of an^ ex- 
trusion apriaratus. . 

Figure 2 is a sectional, elevational and 
schematic showing of the extrusion outlet 
porticp- of Figure 1 and an accompanying 

blow mold. . , t. • 

Figure 3 is a seaional elevational schematic 
showing of a preferred cm/bodirtcnt of a 
blow rnold in closed position. 

Figure 4 is a sectional elevationai show- 
ing of the extrusion outlet portion -of £ 
modified form of Figure 1. 

Figures 5(a) and 5(b) are sectional eleva- 
tional showings of the extrusion outlet por- 
tion of another modified form of Figure 1. 

Figures 6 to 14 are cross seaional panson 
views illustrating varying forms and shapes 
of parispns made -in accordance with this 

inveiition. ^ ^ 

Fieure 15 is an illusCTation of one lorm 
of container made in accordance with this 
invention- . 

The exutision apparatus illustrated m 
Figure 1 mcludes a conventional hopper 1 
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far supplj-fng bulk .plastic .marcri;.] to a 
schemaiicaJly ilkisLratcd convcniionsl plas'-"- 
C12CT and feeding unit 2. Plaiiici.ing unit 
2 includes a marcrial inict 3, an rlongat'^ 
5 passage 4, a pJasiic material r.dvancii,» and 
pressunng v^onn- screw 5, and an omkt 6 
Umt 2 woula be svirroxindcd mth conven- 
tionaJ heating units, not iilustratcd, co effect 
in !u P'^s^Cizing of material being ad-an-cd 
10 fJirough passage 4 by screxv 5. ^^n-'^i 
Outlet 6 terminates in an adjacent outlet 
7 which communicates with the interior cf 
tiie parison-forming unit S. Parison-forming 
15 J^H- r'"''^ ^ generally verticaiiy ex? 
15 tending bore 9 cominurJcating with outlet 
7. Mandrel 10 ...s niounicd within ^ore 9 
so as to define an annular cavity. At ih» 
lower end of the illustrated mandrel W 
there js mounted an extrusion tip 11 -,^^ich 
20 provides an inner sm:face of a parison de- 
from^ rr t- is spaced 

ST^f^K- P '^^'^"S the outer sur- 
tax of this extrusion outlet 

25 ..J'^ii™""'^"'' n has a downwardly facin- 
^r 12 includes an upwardly facing |enerallv 

• t?n^^l '"^^"-^ opening" H ex- 

•tcnds from concave portion 12fa) i- ax^al 

-0 fr ''''^ "P- I'^"^'^ neater al ex 

uiiyugii ulc extrosion ourtct dc^^n-d 
rhe tip 11 and the ring 12 wii, fssue jrom 
the, opening 13 in. the form of = hollow 
p?riaHi_ m the conventional manner r4o- 

35 nized in -the art. Extrusion rui^ 12 is 

by a scries of circamferel-daily 'spac^^Sl" 

"^^'^^^ protrusions', 
conwrselsr, mpart circumferentiaily spa-ed 
40 axialiy extending grooves 16 to the pTriso^ 
pSrel P^'P^"^' iUustra^d in 

Reviewing the apparatus in overall per- 
45 left^nd' oJ m'" ,«PP'-^<^i='ed that at the 
vllJ '""Strated screw 5 there is pro- 

vided a source of plastic material. At the 

outlet IS defined by coopcratins rino' 12 
and tip 11. Plastidzer passage S "o^ect 
50 ing passage 7 and the annular pascal 

j''^"^^''.-^^ ''^"^d « cominuoulk- 
open feed cavity for maintainins communica- 
flcm between the plastic material being fed 
and the extrusion outlet 13 

extruded, grooved parison, a cross- 
section of which is iUustrated in Fisn^ 1 
isAen mtroduced into a suitable mold for 
fpmiacion mto a useful article. In the par 

60 P^^^^'fl'"''^-"^^^^'"'^"^ iliustrated"^ in 
- igure 2 Ti-c panson is transferred between 

tTa^ed "^Th ""'^^"1 to "ihe position iHus"-" 
and K-T.? ' niembcrc iSfa) 

65 ''^'P''^ ""'o^'^ transv^eh- 

across the outer end of the caVty .eve-. 



the connccuon between tl.c plastic iri the'' 
mold ana the extrusion outlet. The mold is 
closed about the parison while pinchin^ in 
tnc joint thereof, the exteriorly projecrin<^ • 
portion: of the parison. The pinched parison 70 
3S tlicreafter blown by air pressute into fur- 
face contact with the mold cavity walls a^. 
il.usu-atcd m Figure 3. This type of operatiou 
is wcU known m the art and is subject 
to many variations in the tvpe of blo'vin^ 75 
Technique employed, as well as in the pai- 
Ticuiar series of sequential operauons per- 
formed upon the parison hi blow nioidin* 
the parison in;o a finished ariiclc. Reference 
may be made to U.S. 2,669,752, anH \o 80 
?07lV^^^'''f x-^^- ^^7163, also 'to U.S ^ 
2,97>,4/3, and h.S. 2,<97,55S in this regard 
One example of a finished receptacle is 
iUustrated in Figure 15, and consists of a 
iop wall having an upstandinsr tubular ncd; 85 
a bottom waii a,id a side wai|. ^he wails 
bcmg characicrized by a series of rib-lii-e 
circumferendally spaced grooves extending 
from the neck to the bcitom ^aU. Th^ 
exterior walls of the container will, in nianv 90 
instances, feel essentially smooth to the 
touch m portions wherein the parison under- 
goes substantial stretching durinsr the blow- • 
i;:g operation, alrliough the ribs are still 
ciear.y virsibjc. 'Fhis effect is caused bv the 95 
i"cs3i:rc or the r;r c-r ether fluid medif-m 
usea bicHv the- parison aj^ainsr i;i7"iiiuid 
civity. Thus e\'en though the ribs mav be 
present only on the outside of a pa'^-lcnn 
torraea :n the manner illustrated in Floure IfiO 

---- '-^"^^ appear on the in^rfHr'" nf 
t.-e finished conTaincf, C3:ccr>t in thrv,? 'a-,»,s 
5r. which there is practicaUy no blow up 
of the panson, such as the neck area, for 
example The alternating ribs, due ro dii^cr- 105 
ent angles of light reflection, produce a 
visual effect of alternating shade<; o^ th*- 
primary' color, although obviously th» pari- 
son used to produce tliis effect is but cjie 
caor throurhcut. As a resiilt of ^is tm- 110 
usual optica! effect, the finished rS^eoracle 
emanates a quality of luxury nor ffenerallv 
assoaated w::h sjTithetic plastic container^ 
and one wnich is achieved at a vittuaUv 
negligible cost increase o-i'er plasdc con- 115 
tamers presently j-vai.'able. . 

Figure 4 illustrates a modification of the 
embodiment illustrated in Fisurc 1 v.-he-cin 
boui^e nng member 12 and the tip mem- 
ber 10 have circamfercntiaUy spaced "afially 120 
extending grooves. As becomes rc-^di^L' 
apparent, grooves 19 spaced alonsi tip li'- 
will impart a scries of spaced rid;:^ to the 
inner peripherj' of the parison, ar 'ill'j<;trated 
m cross section in Fig-ire 7. This parison. 125 
when molded by a technique such *a<: that 
sho^vTi m t-igui-es 2 ana ?, wiil form a Tf- 
ccpracle havms a rib-like connsrursrion ex- 
tending along the length of ti^c container 
tiom tne neck portion, along the side walls 130 



1,1073628 



the 
d is 
in 
:iing 
isoa 
fur- 
5 as 
'.tioa 
^jecc 
.ving 
par- 
per- 
ding 
cnce 
t to 
U.S. 
^rd. 
e is 
of a 
ifick. 
Avails 
.-like 
:ding 

The 
nar^ ' 

idcr- 
>low- 

still 
r the 
dium 
mold 
y be 
irison 
igure 
le of 
areas 
V up 
, for 
liffer- 
ice a 
[ the 
pari- 
t one 
J un- 
ptacle 
:cral1>' 
iinc.^ . ) 
luaUy 

con- 

>f the 
herein 
mem- 
ixially 
cadily 
ip 11 
to the 
itratcd 
arisen, 
s that 
a re - 
m ex- 
plainer 
• walls 



70 



75 



80 



85 



90 



95 



100 



105 



110 



115 



120 



125 



10 



and: the bgttom portion of the contamcr. 
These ribs enable the 'receptacle to be blown 
at a reduced weight. 

Figures 5(a) and 5(b) Olustrate still an- 
otlier modification in the techniques hcreto- 
fcyrc illustrated. In Figure 5(a), ring member 
12 contains no means for impartmg axially 
extending grooves but consists of a conven- 
tional opening which imparts a smooth 
finish to the outer w^ali of the panson 2U. 
Tip 11, on the other hand, imparts a serjcs 
of drcumferentially spaced, axially extended 
• grooves 21 to the inner wall of vhe panson 
20. Referring now to Figure 5(b), it can 
15 be seen that by advancing the mandrel m 
an axially downward direction xclative to 
the orifice of the ring member, tip mem- 
ber 11 will no longer impart grooves to 
the inner wall of the parison, as illustrated 
20 at 22. Thus, through the use of a ring and 
tip arrangement such as that illustrated m 
Figures 5(a) and 5(b), a parison may be 
extruded having axialJy spaced ribbed por- 
tions at selected intervals along the inner 
25 wall of the parison. . . ^ u * 

When the tip 11 is positioned so that 
outermost dp portion 19, which is of a 
generally grooved cross sectional configura- 
tion, cooperates with the circular orifice dc- 
30 fuiing rins rcrtion 23, a parison cross sec- 
tional configuration as shov^Ti in Figure 13 



results wlicii plastic is 



dcd A-frer e? 
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truding a section of the panson havmg a 
cross section as shovm in Figure 13, the 
35 tip 11 may then be lowered so as to cause 
the intermediate portion 24 which has a 
«no0th surface to cooperate with the orifice 
defining ring portion 23. With this np 
positioning, there would be extruded a 
40 parison portion having a cross sectional con- 
figuration as shov.-n generally in Figure 14. 
Should it be desired to extrude a panson 
having an enlarged inside diameter, the tip 
member 11 may be further lowered to caiise 
45 the inner tip portion 25 to cooperate with 
the orifice defining ring portion 23. The 
enlarged size of this portion of the tip in 
relation to the intermediate tip portion 24 
would cause an increase in the parison m- 
50 side diameter. This manner of varying the 
inside diameter of a parison, as weU as a 
means for imparting reciprocal axial motion 
to the mandrel is more fully described in 
British Paten: No. 1,068,337, and the 
55 various means described therein for impart- 
dng reciprocal axial motion to a mandrel 
ai-e incorporaied herein.' by reference. Obvi- 
ously, this invention is not limited to any 
particular method of varying the geometry 
60 of the extrusion outlet to impart an alternate 
sequence of grooves and smooth areas to 
the internal walls of the parison. 

The above described manner of select- 
ively varying the inner wall geometry of 
65 a parison to. provide alternate grooves and 



smooth sections opens up .numerous Feasi- 
bilities in desiening a rccepiaclc or^ other 
•hollow bodv. For example, the cont^ncr 
may be fonncd having ribs extending omy 
on a selected ponion of a container or a 
hollow body may be produced having a 
sequence of alternate grooves and smooth 
secdons. Numerous otiier yanations will 
readily occur to one skilled in the art. 

Fibres S— 12 illustrate additional modi- 
fications which will impart other opucal 
effects to the physical contamer as w-eU 
as providing stn^.cmral surengtii at any de- 
sired point along the receptacle. Obviously 
the rin- and tip members will be varied 
witii respect to die depth of ^oove and 
the shape and position of the ndgcs along 
the periphery of tiieir respecuve memb^ 
to ccrresoond to the desired shape m the 
parison ^ it emerges from the extrusion 
outlet. 

Figures 8 and 9 illustrate embodiments 
wherein tiie rib portions extend only partly 
around die parison. Figure 10 lUustrat^ 
an embodiment wherein* the grooves are at 
unequal demh around the periphery of the 
parilon, while Figure 11 illustrates a pan- 
son in which the ridges are unequally 
spaced around die periphery of the. pardon, 
Fi'nire 12 illustrates a panson m wmcn 

^. . ^.^ I fUo. rrr^rvv'^c from trOUJ^n 

q:he uisLance Dct\»v*-i* c^*^ — "\— -^- -^^^ 
to trousrh varies around uie penmctcx oi 
the parTsori. Many other modifications wiU 
readily ocorr to one skiUed in the art. . 

One of the principle attributes of this 
unusual technique resides in the previously 
mentioned observations that receptacles -pre- 
duced in accordance with, this invention 
possess an unusual optical effect causea oy 
die variation in waU thickness at different 
intervals in die final article. Depending upon 
die particular shape of die receptacle 
formed widiin die mold, the ribs tend "to 
flatten out at areas in which the panson 
is stretched to accommodate the wider pOT- 
tions of the mold. Accordingly, since the 
light is reflected through different angles 
at different sections of the receptacle, a 
visual effect is created which tends to pro- 
duce an illusion of colour shading. 

The strucuu-ally simple mechanism lor 
producing these receptacles is of consider- 
able hnoonance. Its operanon may ^ be 
elTcaed 'with only nominal modifications 
of existing extrusion equipment by simply 
-eplacin? die ' conventional tip rnemt^r 
and/or^fing member widi one having the 
desired axial protrustions. ^ A particularly 
si*mificant advantage attributable to this in- 
vaition is that no modification need ce 
m.ade in the conventional blow molding 
equipm.ent to produce these receptacles. 
Accordingly, the expenses involved in pro- 
viding new molds to produce botdes or re- 
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ceptaclcs having a new and urnsua) finish 
axe obviated. 

The value of the additional strengrh in 
the walls of the coniainer by the plncc- 

•5 nicnt of venical ribs positioned at set inter- 
vals apparent, as if- the advantage of 
producing z bottle at a reduced weiglu. 

Obviously many variations in the mcchod 
and apparatus disclosed vvull become appareiit 

10 to one skilled in the art. For exoinplc, it 
OS possible to vdixy the inteaTial and ex- 
it-msl shape of the parison to produce, for 
example, an oval shaped parison rather than 
one of generally circular configuration. In 

15 addition; many other blow molding ^ tech- 
niques may be emplo3'ed In extruding a 
paiison into the shape of a container, such 
as those illustrated in U.S.A. Patents Nos 
3,272,896 and 3,303,249. 

20 While the methcds and apparatus dis- 
. closed in the inveniion have been described 
with reference to orcferred embodiments, 
additional modifications will readily occur 
to Those skiDed in the extruding arts. For 

25 example, a plasticizing structure other than 
the structure schematically illustrated may be 
employed. Additionally, depending upon the 
particular parison shape desired, the extru- 
sion outlet may assume Q*J\cr shapes v.^Jch 

30 v.ill impart a rib -like effect to the parison. 
For exampic, j^ioovcs uiay be injparted to 
the parison by pins cr other projecrions ex- 
tending from the ring cr tip. 

In addition, yeiaiivc changes in tlie posJ- 

35 Av rhf» tiri Tip.r\ r^np' m^v Hf ."a ccf^ tr^nli she d 

hy movement of the. ring r^^dier than the 
tip, if desired. It is also possible to pro- 
duce alternate grooved and smooth sections 
on the outer wail of the parison, as v;eli as 

40 the inner vvall of the parison. 

Odicx modiiicaticrns will readily occur to 
pracdtioners which would be vv-ell y.-ithin 
the scope of the invention as defined in the 
. appended claims, 

45 WHAT WE CLAIM IS: — 

1. A method of extruding a parison ex- 
rJbiiing a rib-like effect, said method com- 
prising : 

applying pressure to a mass of plastic 
50 material to c^use its flow through a cavity 
and an extrusion oudet communicating 
with said cavity; said extrusion outlet 
including an orifice defining member, and 
a tip member and causing srad plastic 
55 material to emerge from said extrusion 
outlet as a tubular formation ha\*ing cir- 
cumfeaer.tially spaced axially extending 
grooves. 

2. A method according to claim 1 wherein 
60 said circumferentially spaced, axially extend- 
ing grooves are positioned alcn^ the outer 
periphery of said tubulai' formation. 

3. A method according to claim 1 w^herein 
said circumferentially spaced, axially ex- 



tending grooves are positioned along the 65 
inner p)eriphcry of said tub'jJar formal ion. 

4, A method according to claim 1 where- 
in said circumferentially - spaced, axially ex- 
tending grooves extend only along selected 
portions of said tubular formation. 70 

5, A method according to claim 1, in- 
cluding the steps of introducing said tubular 
formanon into a mold and molding said 
tubular formation into a resilient article 



6. A method according to claim 1 v.-hcre- 
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in said tubular formation is thereafter 
molded in the shape of a receptacle by the 
steps of closing a mold about said tuDular 
formation while pinching in the joint there- 
of the exteriorly pi ejecting portion of s?id 
tubular formation, and blowing the pinched 
tubular formation into the shape of a cavity 
within said mold. 

7. An apparatus for carrying out the 
method claimed in any of the preceding 
claims and for forming a tubular forma- 
tion; of plastic material having circumferen- 
tially space<f axially extending grooves, said 
apparatus comprising: 

a source of plastic material: an exrrusiori 
outlet including an orifice defining mem- 
ber contairJng m.cans for imparting cir- 
cumferentiall)'^ spaced, axially extending 
grooves to s?*id plastic material, and a 
tip member^ a c<*vit\* iiiclud.iiig a** cpc-i 
passage means connecting said source and 
said outlet; and means for causing said 
plastic material to fio^v thirough said cavity' 
and through said extrusion outlet, tlitreby 
forming a parison. 

8. An apparatus as recited in claim 7 
wherein said tip member contains means^ for 
imparting circumferentially spaced, axially 
extending grooves to the inner p^.riphery of 
said plastic material. 

9. An apparatus as recited in claim 7 
wherein said means for imparting circ^om- 
ferentially spaced, axially extending groc^ves 
to said pls^tic material includes a series of 
spaced protrusions positioned within .said 11 
orifice defining member, 

10. An apparatus as recited in claim 7, 
including severing means adapted to move 
transversiely across the ouicr end cf said 
ca\'it3^ to sever an extruding tubular forma- 
tion. 

11. An apparatus for extruding plastics 
material to form a tubular parison, an accord- 
ance with ^te"_mexhod claimed in any of 
claims 1 to 6 s^id app.^ratus compri:;mg: 

outlet means ^defining an opening con- 
taining ciroimferentially spaced, axiaUy 
extending grooves theiein; and means for 
extruding plastic material in the form ot 
a mbular parison through said outlet. 

12. An apparatus according to claim 11 
wherein said circumferentially spaced axially 

{extending grooves are of var\-ing depth and 
width. 
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13. An apparatus for carrying out the 
method claimed in any of claims 1 to 6 and 
for forming a tubular formation of plastics 
material having circumfcrentially spaced 
axiially extending grooves, said apparatus 
comprising : 

a source of plastic material; an extrusion 
outlet including a tip m.ember containing 
means for imparting circumfere^rially 
spaced, axially extending grooves to said 
plastic material and an orifice defining 
member; a cavity including an open 
passage means connecting sadd source and 
said outlet; and means for causing said 
plastic material to flow through said^cavity 
and through said extrusion outlet, thereby 
forming a parisom 

14. An apparatus as recited in claim 13 
wherein said tip member ds mounted for 
reciprocating axial movement relative to the 
orifice defining member; said tip member 
dncluding a portion for imparting a smooth 
surface to said plastic material. 

15. An apparatus as recited in claim 13 
wherein said means for imparting circum- 
ferentially spaced, axially extending grooves 
CO said plastic maiterial includes a series of 
spaced protrusions positioned along said tip 
member. 

16. A container when made in accordance 
with the method claimed in any of claLris 
1 zo^ 6 and formed" of a flexibly resilient 
plastic material, said container being charac- 
Sterized by a series of spaced, rib-like grooves. 

17. A receptacle when, made in accord- 
ance with the method claimed in anv of 



claims 1 to 6 and formed of a flexibly re- 
silient sjTithetic plastic material and com- 
prising a top wall having an opening de- 
fined by upstanding tubular neck, a bottom 
wall and a side wall, said container being 
characterized by a series of rib-like circum- 
ferentially spaced grooves, 

18. A receptacle as recited in claim 17 
wherein said grooves extend from said up- 
standing tubular neck to said bottom wall. 

19. A container, as recited in claim 16 
wherein said spaced rib-like grooves are of 
var^'-ing depth. 

20. A container as recited in claim 16 
wherein said spaced rib-like grooves are of 
varying width. 

21. A container as recited -in claim 16 
wherein: said grooves are unequally spaced. 

22. A method of extruding a pari son ex- 
hibiting a rib-like cifcct substantially as 
hereinbefore described with reference to the 
accompanying drawings, 

23. A container when made in accordaiKe 
with the method claimed in any of claims 
1-^-6 substantially as herembefore described 
with reference to the accompanying drawings. 

24. An apparatus for carrying out the 
method claimed in any of claims 1 — 6 sub- 
stantially as hereinbefore de-scribed with 
reference to the accompanying drawings. 

WITHERS & SPOONER, 
Chartered Patent Aeents, 
148—150, Holborn, 
London, E.Cl. 
Agents for the Apphcant^ . 
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